Hyperoxia induces DNA damage in mammalian cells.
There is mounting evidence on the role of oxygen-derived free radicals in causing damage to various cellular components. However, most studies reported in the literature have been conducted under conditions where cells were challenged with chemical free radical generating systems. In contrast, we measured DNA strand breaks, through a relatively simple and sensitive technique, as a function of the dissolved oxygen tension in a bioreactor. Cells were exposed to a step change in oxygen tension at mid-exponential growth phase. Several levels of oxygen were tested (200, 300, and 476% dissolved oxygen with respect to air saturation at 1 atmosphere) and compared against a control (10% dissolved oxygen). Hyperoxia was found to cause monotonically increasing DNA strand breakage at all the oxygen levels. In addition, hyperoxia was found to affect other metabolic functions such as the glucose consumption rate, lactate production rate, and cell growth. When hyperoxia-induced DNA strand breakage was compared to that induced by exposure to hydrogen peroxide, a similar response was observed. Exposure to a dissolved oxygen level of 200% induced DNA strand breakage comparable to a bolus of 4.2 microM hydrogen peroxide. Our results show that there is an association between hyperoxia and DNA damage.